DESCRIPT I ON 
APPARATUS, METHOD, AND COMPUTER PROGRAM 
FOR INFORMATION RECORDING AND REPRODUCTION PROCESSING 



BACKGROUND OF THE INVENTION 
Field of the Invention 

TECHN I CAL FIELD 
The present invention relates to an apparatus, a method, and a 
computer program for information recording and reproduction processing. 
More specifically, the invention relates to an apparatus, a method, and a 
computer program that makes it possible to execute contents recording 
processing for videos, voices, and the like with respect to data recording 
means such as a hard disk and contents reproduction processing from the 
data recording means under accurate control without misrecognizing one of 
the processing states. 

2. Related Art 

BACKGROUND ART 
In recent years, large capacity data storage units such as a hard disk 
and an optical disk have been widely used. The large capacity data storage 
units have been popularly used in a form of recording contents received via, for 
example, a broadcasting station or a satellite in these storage units and 
reproducing the recorded contents from the large capacity data storage units 
such as a hard disk and an optical disk. In particular, a large capacity hard 
disk has become inexpensive, and the spread of a hard disk recorder has been 
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accelerated in place of a conventional videotape recorder. The hard disk 
recorder has an advantage, which the conventional videotape recorder does 
not have, in that random access, edttie fiediting and processing of data, and the 
like can be performed easily. It is expected that the hard disk recorder will be 
spread more rapidly. 

In the case in which moving image data or the like is stored in a 
recording medium such as a hard disk, or an optical disk, it is a general 
practice to store the data with an amount of data reduced by encode 
(compression) processing. In addition, in many cases, data transmitted via a 
network such as the Internet is also sent with an amount of data reduced by 
encode (compression) processing, the coded data is stored in a storage 
medium on a reception side, and decoding (expansion) processing is executed 
at the time of reproduction. 

As a most well-known method for image compression processing, 
there is the MPEG (Moving Pictures Experts Group) compression technique. 
An MPEG stream generated by this MPEG compression is stored in a storage 
medium such as a hard disk or a DVD or stored in an IP packet in accordance 
with the IP (Internet Protocol) to be transferred on the Internet, whereby data 
transfer efficiency and data storage efficiency are improved. 

The MPEG is a technique for realizing high grade image compression 
processing. A compression method of the MPEG2, which is used most 
frequently at present, is a compression method that is a combination of the 
discrete cosine transform (DCT), which is compression utilizing intra-screen 
correlation, movement compensation as compression based upon inter-screen 
correlation, and the Huffman coding as compression based upon correlation of 
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code strings. In order to perform prediction coding using the movement 
compensation, the MPEG2 has a GOP (Group of Pictures) structure that is a 
group consisting of plural frames according to three elements called I picture, 
P picture, and B picture. 

In the case in which frame data consisting of such a group is 
reproduced, decode processing by a unit of group data, that is, GOP is 
necessary. Compressed data recorded in a disk or the like is not always 
sectioned in a segment by a unit of GOP to be recorded but is stored so as to 
be sectionable by a unit of GOP according to Meta information including 
information making it possible to distinguish a storage position of contents and 
read out the contents. At the time of reproduction involving decoding, 
decoding by a unit of segment is executed, and then reproduction processing 
is performed. 

A hard disk recorder equipped with a tuner unit, which is capable of 
receiving a ground wave, satellite broadcasting, or the like, records data 
received via the tuner in a data storage unit such as a hard disk. Digital data, 
which is received via a ground wave, satellite broadcasting, or the like, has 
generally been subjected to compression processing of the above-mentioned 
MPEG system or the like. Therefore, in the case in which a digital video 
signal supplied from these sources is recorded in the hard disk or the like, 
processing for recording a compressed video signal directly in the hard disk or 
the like is performed. 

In the case in which an analog signal is received and recorded in the 
data storage unit such as a hard disk, processing for converting the analog 
signal into digital signal by A/D conversion and, thereafter, executing encode 



3 



(compression) processing to record the signal in the hard disk or the like is 
performed. 

Conventional processing of a hard disk recorder for recording and 
reproducing an MPEG stream will be explained with reference to Fig. 1 . 

First, processing at the time of data recording will be explained. An 
RF signal received by an antenna is supplied to a tuner a 101 and a tuner b 
102. The tuner a 101 is a tuner for digital signals, and the tuner b 102 is a 
tuner for analog signals. 

A transport stream (TS) obtained as a result of subjecting the signal to 
tuning, detection, and demodulation in the tuner for digital signals, the tuner a 
101, is inputted to a demultiplexer (DEMUX) 110 after being descrambled 
passing through a descrambler 104. Note that the transport stream (TS) Is a 
format of an MPEG stream on the IEEE1394. 

On the other hand, for the signal subjected to tuning, detection, and 
demodulation in the tuner for analog signals, the tuner b 102, decode 
processing for a video signal of the NTSC system and digital conversion 
processing for an audio signal are executed in an NTSC decoder/audio AID 
105, and MPEG encode processing is executed in an MPEG encoder 106. 
Then, the signal is inputted to the demultiplexer (DEMUX) 110. 

Moreover, for an input signal from an external input 103 that performs 
data input from another source to which, for example, another video equipment 
or the like is connected, decode processing for a video signal of the NTSC 
system and digital conversion processing for an audio signal are executed in 
the NTSC decoder/audio A/D 105, and MPEG encode processing is executed 
in the MPEG encoder 106. Then, the signal is inputted to the demultiplexer 
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(DEMUX) 110. 

The TS signal inputted to the demultiplexer (DEMUX) 110 through the 
descrambler 104 is separated into video PES (Packetized Elementary Stream) 
data as desired packetized stream data, or ES (Elementary Stream) data as 
elementary stream data, which is not multiplexed, and similar audio PES data 
or ES data corresponding to voices (audio), as well as section data as 
management data including tuning operation and additional information data, 
and the like by PID (packet identification) serving as a packet identifier to be 
set by a CPU 130 (host CPU). 

The video PES data or the video ES data is inputted to a video 
decoder 111 in a later stage, the audio PES data or the audio ES data is sent 
to an audio decoder 112 in a later stage, and the section data is sent to a 
memory 113 in a later stage. 

In addition, the video PES data or the audio PES data is recorded In a 
recording medium (hard disk) 123 through an information detection device 120 
and a scrambler 121. The information detection device 120 detects 
reproduction procedure information and reproduction management information 
concerning video/voice data (contents) and records these reproduction 
procedure information and reproduction management information in the 
recording medium (hard disk) 123. The scrambler 121 executes scramble 
processing with respect to video data or the like and records the data 
subjected to the scramble processing in the recording medium (hard disk) 123. 

The video decoder 111 decodes the video PES data or the ES data 
supplied from the demultiplexer 110 and outputs a video signal to a video 
display device 114 in a later stage. Then, video reproduction is executed. 
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The audio decoder 112 decodes the audio PES data or the ES data supplied 
from the demultiplexer 110 and outputs a voice signal to a voice output device 
115 in a later stage. Then, voice reproduction is executed. 

The section data including the tuning operation and additional 
information is stored in the memory 113. These data are read out by the host 
CPU 130, processed by software, and used for various processing such as 
tuning processing. A memory 142 is used as a work area for the host CPU 
130, a storage area for software, and the like. 

Note that, the structure shown in Fig. 1 has a constitution for executing 
reading of user information (information on rights), which is stored in an IC 
card 141 owned by a user, via a card interface (l/F) 140 in order to realize a 
limited reception system that allows the user having a right to view to perform 
limited contents reproduction. The host CPU 130 executes control on the 
basis of the user information (information on rights) stored in the IC card 141 
such that the user can view contents of the limited reception. 

In the reproduction management information, link information to 
reproduction procedure information, in which reproduction procedures for 
video/voice data to be reproduced are written, and control information are 
managed. In the reproduction procedure information, stream data, stream 
management information, and contents information are managed. 

Next, processing for reproducing the video/voice data (contents) 
recorded in the recording medium (hard disk) 123 will be explained. 

The reproduction management information and the reproduction 
procedure information, which manage the video/voice data (contents) recorded 
in the recording medium (hard disk) 123, are read out from the recording 
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medium (hard disk). The read-out video/voice data is subjected to 
descramble processing by the descrambler 122, and then video and audio 
data is inputted to the video decoder 111 and the audio decoder 112. In the 
video decoder 111 and the audio decoder 112, after the decode processing is 
executed, a video signal is outputted to the video display device 114 in the 
later stage, and a voice signal is outputted to the voice output device 115 in the 
later stage. Then, contents reproduction is executed. 

Next, concerning simultaneous recording and reproduction control 
processing for executing the contents recording processing with respect to the 
recording medium (hard disk) 123 and the contents reproduction processing 
from the recording medium (hard disk) 123 in parallel, two conventional two 
process configuration examples will be explained with reference to Figs. 2 and 
3. 

First, a first process configuration example will be explained with 
reference to Fig. 2. In Fig. 2, a part above a line AA' indicates processing 
according to control of software, and a part below the line AA' indicates 
processing by hardware. 

On a software side, there is an upper layer process (application) 204 
as a recording and reproduction processing program for identifying a command 
and the like from a user and executing overall control for recording or 
reproduction. The upper layer process 204 performs supervisory control such 
as setting a lower process on the basis of an input or the like of the user. 

In the case in which the simultaneous recording and reproduction 
control is executed, a simultaneous recording and reproduction control process 
(processing program) 203 is set under the management of the upper layer 
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process (application program) 204, and a recording control process 201 for 
executing recording control and a reproduction control process 202 for 
executing reproduction control are set below the simultaneous recording and 
reproduction control process 203. Then, processing is controlled by the 
respective set processes. 

On a hardware side, there are recording unit hardware 210 that is 
constituted by hardware or the like for executing, for example, descramble, 
scramble, MPEG decode, and encode processing. A/D conversion, or the like, 
reproduction unit hardware 111 that executes descramble and MPEG decode 
processing or the like, and a recording medium (hard disk) 212 serving as a 
recording medium for contents. 

In this processing example, the recording control process 201 
executes processing for recording contents in the recording medium (hard 
disk) 212 and generating reproduction management information 205 and 
reproduction procedure information 206. On the other hand, the reproduction 
control process 202 executes processing for reading out the contents from the 
recording medium (hard disk) 212 and sending the contents to the 
reproduction unit hardware 211 in accordance with the reproduction 
management information 205 or the like. 

However, in this processing method, the recording control process 
(processing program) 201 and the reproduction control process (processing 
program) 202 are set Individually by a unit of recording processing and by a 
unit of reproduction processing. Thus, there is a problem in that, in the case 
in which the number of contents to be recorded simultaneously increases or 
the number of contents to be reproduced simultaneously increases, it becomes 
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necessary to increase the recording control process 201 and the reproduction 
control process 202 according to the increased number of contents and, in 
addition, it becomes necessary to reset the process (processing program) 203 
for controlling simultaneous recording and reproduction. 

Moreover, a second process configuration example will be explained 
with reference to Fig. 3. In Fig. 3. as in Fig. 2, a part above a line AA' 
indicates processing according to control of software and a part below the line 
AA' indicates processing by hardware. 

In this example, simultaneous reproduction control for contents being 
recorded is constituted by a recording control process 301 for recording 
contents in a recording medium (hard disk) 312 and generating reproduction 
management information 304 and reproduction procedure information 305, a 
reproduction control process 302 for reading out the contents from the 
recording medium (hard disk) 312 and sending the contents to reproduction 
unit hardware 311 in accordance with the reproduction management 
information 304 or the like, and an upper layer process 303 for not performing 
direct control for recording and reproduction. The recording control process 
301 has means for managing reproduction synchronization management 
information in the reproduction management information 304, and the 
reproduction control process 302 judges whether contents being reproduced is 
being recorded or has been recorded with reference to the reproduction 
synchronization management information in the reproduction management 
information 304 and performs reproduction control according to the judgment. 

However, in this method, in the event that interruption of a power 
supply such as power supply cutoff or service interruption occurs during a 
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recording operation, the reproduction synclironization management information 
in the reproduction management information 304 is maintained while still 
indicating that the contents is being recorded. As a result, in the case in 
which restart is performed to start contents reproduction after power supply 
interruption, the reproduction control process 302 judges that the contents are 
being recorded on the basis of the reproduction synchronization management 
information in the reproduction management information 304. 

Therefore, even if a reproduction operation has reached a recording 
end point in the reproduction management information 304, the reproduction 
control process 302 executes processing for waiting for recording of the 
contents to further progress and the recording end point in the reproduction 
management information 304 to be updated. However, since the contents 
recording processing is not executed actually, as a result, the processing stops. 
This causes a problem in that the reproduction control process 302 cannot 
shift to ending processing that is necessary in the case in which reproduction 
control for recorded contents is performed. 

As a conventional technique disclosing a technique for performing 
reproduction processing for video data, which is being recorded, 
simultaneously with recording of video, for example, there is a patent 
document 1: JP-A-2001-297519. This patent document 1 discloses a 
constitution concerning time-shift reproduction that makes it possible to 
reproduce video data from an arbitrary position. The patent document 1 
discloses a constitution for, for example, in the event that a reproduction unit 
has caught up with a recording unit due to high-speed reproduction or the like, 
executing simultaneous recording and reproduction without an error according 
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to. for example, processing for pausing reproduction and resuming the 
reproduction after a fixed time. 

However, the patent document 1 does not disclose a constitution for 
solving the problem of process setting in the case in which the number of 
contents to be recorded simultaneously increases or the number of contents to 
be reproduced simultaneously increases and the problem in that, at the time of 
power supply cutoff or the like, reproduction synchronization management 
information in reproduction management information is maintained while still 
indicating that contents are being recorded, and a reproduction process side 
cannot shift to ending processing. 

SUMMAR Y DISCLOSURE OF THE INVENTION 

The present invention has been devised in view of the 
above-mentioned problems, and it is an object of the invention to provide an 
apparatus, a method, and a computer program for information recording and 
reproduction processing that, in the case in which the number of contents to be 
recorded simultaneously increases or the number of contents to be reproduced 
simultaneously increases, makes it possible to execute contents recording 
processing and contents reproduction processing without making a significant 
change in a setting process and solves the problem in that, at the time of 
power supply cutoff, reproduction synchronization management information in 
reproduction management information is maintained while still indicating that 
contents are being recorded, and a reproduction process side cannot shift to 
ending processing. 

A first aspect of the invention is an information recording and 
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reproduction processing apparatus that executes data recording and 
reproduction processing, charact e r i z e d by includingr 
storing means for data recording; 

a recording control process execution unit that generates 

reproduction management information including at least data recording end 
position information and executes data recording control for the storing means; 
and 

a reproduction control process execution unit that executes 

reproduction control processing for data, which is read out from the storing 
means, on the basis of the reproduction management information , and in that; 

the recording control process execution unit has a const i tution for, in 

th e cas e of dat a r e cording process i ng, being operable to generattroe 
reproduction synchronization management information indicating that 

recording proc e ssing — for o f data is in progress, to associatmge the 

reproduction synchronization management information with the reproduction 
management information, and e xecuting — processing fort o recording the 
g e n e rat e d reproduction synchronization management information in a directory 
that is automatically erased at the t i m e of syst e m startup or at th e t i me of 
syst e m shutdown,; and 

^the reproduction control process execution unit is constitut e d being 

operable to , i n the cas e of data r e product i on process i ng, extract reproduction 
management information corresponding to reproduction data, execut eto 
retrievale proc e ssing — fef — reproduction synchronization management 
information based upon the extracted reproduction management information, 
tojudge whether data is being recorded on the basis of the p resence or 
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absence of the retrieved reproduction synchronization management 
information, and to execute data reproduction control according to a result of 
the judgment. 

In one mode of the Information recording and reproduction processing 
apparatus of the invention, the i nform a tion — record i ng — and — reproduct i on 
proc e ss i ng apparatus is oharaot e riz e d i n that the recording control process 
execution unit Is constitut e d o perable to e x e cut e process i ng for stormge the 
reproduction synchronization management Information In a volatile memory. 

In one mode of the information recording and reproduction processing 
apparatus of the Invention, the informat i on record i ng and r e production 
processing apparatus Is charact e rizod in that th e recording control process 
execution unit is co n st it ut e d operable to e x e cut e proc e ss i ng for settmg a 
reproduction synchronization management Information name , which is s e t in 
the reproduction synchronization management Informatlonj as a file name that 
can be identified uniquely from thea reproduction management Information 
name, and the reproduction control process execution unit is 
const i tut e d o perable to specify athe reproduction synchronization management 
information name on the basis of the reproduction management Information 
name and to ex e cut e retrievale processing for reproduction synchronization 
management Information on the basis of the reproduction synchronization 
management Information name. 

In one mode of the information recording and reproduction processing 
apparatus of the Invention, the information recording and reproduction 
processing apparatus i s charact e riz e d In that th e i nformat i on r e cord i ng and 
r e product i on proc e ss i ng apparatus has an upper layer process execution unit 
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that executes setting processing for the recording control process, the 
recording control process execution unit is constitutod operable to generate an 
identifier (ID) with which the reproduction management information can be 
identified uniquely and to output the g e n e rated identifier to an upper process 
execution unit, the upper layer process execution unit is constitut e d operable to 
e x e cut e proc e ssing for stormge the identifier (ID) in a storage unit and to 
managmge the identifier, and the reproduction control process execution unit is 
constituted operable to e xecut e proc e ssing for inputtteg the identifier (ID) from 
the upper process execution unit and to_acquirm§e the reproduction 
management information on the basis of the identifier (ID). 

In one mode of the information recording and reproduction processing 
apparatus of the invention, the storing means includes a nonvolatile memory, 
and i nformation — r e cord i ng — ar^d — r e product i on — proc e ssing — apparatus — \s 
charact e r i zed in that the recording control process execution unit is constituted 
operable t o execute record ing of data to be an object of reproduction 
process i ng w i th r e sp e ct t o the storing m e ans constituted by a nonvolatile 
memory and e x e cut e — proc e ss i ng — ferto storinge the reproduction 
synchronization management information in a volatile memory different from 
the storing means. 

In one mode of the information recording and reproduction processing 
apparatus of the invention, th e i nformat i on recording and r e product i on 
proc e ss i ng — apparatus — is — charact e riz e d — m — that — the — reproduction — contro l 
proc e ss i ng e x e cution un i t i s constitut e d to, in th e cas e in wh i ch w hen 
reproduction synchronization management information is detected, the 
reproduction control processing execution unit is operable to j udge that data 
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recording proc e ssing is in progress, and to e xecute control for reproduction 
processing wliile confirming an update state of a recording end peffft position in 
the reproduction management information, and , i n the cas e in which when a 
reproduction position reaches the recording end eoff rtposition in the 
reproduction management information, the reproduction control processing 
execution unit is operable to perform a^reproduction suspension processif^. 

In one mode of the information recording and reproduction processing 
apparatus of the invention, th e information r e cording and r e production 
proc e ssing apparatus is charact e r i z e d in that th e r e product i on contro l procoss 
e x e cut i on unit is const i tuted to. in th e cas e i n which w hen reproduction 
synchronization management information is not detected, the reproduction 
control processing execution unit is operable to j udge that data recording 
proc e ssing is not in progress, and to execute reproduction control for data as 
recorded data, and , in tho case i n which when a reproduction position reaches 
a recording end peifrt position in the reproduction management information, the 
reproduction control processing execution unit is operable to e xecut e contro l 
fef-shifting to a^reproduction ending processmg. 

In one mode of the information recording and reproduction processing 
apparatus of the invention, th e informat i on r e cording and reproduct i on 
process i ng apparatus i s charact e riz e d in that the r e production control proc e ss 
execution unit is const i tuted to, i n the case in wh i ch wtien^ 
synchronization management information is detected, the reproduction control 
processing execution unit is operable to periodically verify the presence or 
absence of the reproduction synchronization management information, in the 
oaso i n which w hen the reproduction synchronization management information 
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is erased, the reproduction control processing execution unit is operable to 
execute reproduction control for data as recorded data, and . i n tho case in 
whtet ^ when a reproduction position reaches a recording end ^em tposition in 
the reproduction management information, the reproduction control processing 
execution unit is operable to e x e cute control for shiftim to a reproduction 
ending processif)§. 

A second aspect of the invention is an information recording and 
reproduction processing apparatus that executes data recording and 
reproduction processing, charaotor i zod by includingf 
storing means for data recording; 

a recording control process execution unit that generates 

reproduction management information including at least data recording end 
position information and executes data recording control for the storing means; 
and 

a reproduction control process execution unit that executes 

reproduction control processing for data, which is read out from the storing 
means, on the basis of the reproduction management information , and in that; 

the recording control process execution unit has a constitution for, i n 

th e cas e of d a ta r e cord i ng process i ng, ex e cut i ng proc e ss i ng fo r being operable 
to generatmge reproduction synchronization management information 
indicating that recording proc e ssing for of data is in progress and recording 
management information having link information offer the reproduction 
synchronization management information^. an4to storinge the g e n e rat e d 
reproduction synchronization management information and the recording 
management information in storing means,-«=^ 
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e xecut i ng to retrievate proc e ss i ng — fof — recording management 

information including link information al the time of system startup . to_extractm§ 
and erasift§e reproduction synchronization management information on the 
basis of the retrieved link information of e xtract e d recording manag e m e nt 
i nformat i on , and to e x e cuting erasime proc e ssing for th e e xtract e d retrieved 
recording management informationii and 

the reproduction control process execution unit i s const i tuted to. i n 

the — ease — ef — data — r e production — processing. being operable to extract 
reproduction management information corresponding to reproduction data, 
e xecut eto retrievate process i ng for reproduction synchronization management 
information based upon the extracted reproduction management information, 
tojudge whether data is being recorded on the basis of the presence or 
absence of the retrieved reproduction synchronization management 
information, and to execute data reproduction control according to a result of 
the judgment. 

In one mode of the information recording and reproduction processing 
apparatus of the invention, the storing means includes a nonvolatile memory, 
and information — r e cord i ng — aod — r e production — proc e ss i ng — appar a tus — is 
ch a ract e rized — in — that the recording control process execution unit is 
oonst i tut e d operable to e xecut e recordif=>g — ef data to be an object of 
reproduction process i ng and to recordme-ef the reproduction synchronization 
management information and the recording management information with 
r e spect to the stor i ng m e ans constitut e d by a nonvolatile memory. 

In one mode of the information recording and reproduction processing 
apparatus of the invention, the informat i on r e cording and r e production 
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process i ng apparatus is charact e r i z e d in that th e recording control process 
execution unit is constituted operable to e xecut e process i ng for settmg a 
reproduction synchronization management information name , which is s e t in 
the reproduction synchronization management informationr as a file name that 
can be identified uniquely from the reproduction management information 
name, and the reproduction control process execution unit is 
const i tuted operable to specify athe reproduction synchronization management 
information name on the basis of the reproduction management information 
name and ex e cut eto retrievale processing for reproduction synchronization 
management information on the basis of the reproduction synchronization 
management Information name. 

In one mode of the information recording and reproduction processing 
apparatus of the invention, the information recording and reproduction 
processing apparatus i s character i zed i n that the informat i on r e cording and 
reproduct i on processing apparatus has an upper layer process execution unit 
that executes setting processing for the recording control process, the 
recording control process execution unit is con s t i tut e d operable to generate an 
identifier (ID) with which the reproduction management information can be 
identified uniquely and to output the g e n e rated identifier to an upper process 
execution unit, the upper layer process execution unit is constitut e d operable to 
execut e proc e ss i ng for storif^ the identifier (ID) in a storage unit and to 
managmge the identifier, and the reproduction control process execution unit is 
constituted operable to e x e cut e procoss i ng for inputtmg the identifier (ID) from 
the upper process execution unit and to acquiring the reproduction 
management information on the basis of the identifier (ID). 
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In one mode of the information recording and reproduction processing 
apparatus of the invention, th e information r e cording and r e production 
proc e ss i ng — apparatus is charact e riz e d i n that th e — r e production control 
proc e ss i ng ex e cution un i t is const i tut e d to, i n th e case i n wh i ch w hen 
reproduction synchronization management information is detected, the 
reproduction control processing execution unit is operable to j udge that data 
recording proc e ss i ng is in progress, and to e xecute control for reproduction 
processing while confirming an update state of a recording end peif rtposition in 
the reproduction management information, and , in the case in which when a 
reproduction position reaches the recording end poif rtposition in the 
reproduction management information, the reproduction control processing 
execution unit is operable to perform gLreproduction suspension processfng. 

In one mode of the information recording and reproduction processing 
apparatus of the invention, th e i nform a t i on r e cord i ng and reproduction 
proc e ss i ng apparatus i s characteriz e d i n that th e reproduction control proc e ss 
e x e cut i on unit i s constitut e d to, in th e case in which when reproduction 
synchronization management information is not detected, the reproduction 
control processing execution unit is operable to l udoe that data recording 
process i ng is not in progress, and to execute reproduction control for data as 
recorded data, and , in the case in wh i ch when a reproduction position reaches 
a recording end eeif rtposition in the reproduction management information, the 
reproduction control processing execution unit is operable to e x e cut e contro l 
fof^shiftiffg to a_reproduction ending processing. 

In one mode of the information recording and reproduction processing 
apparatus of the invention, th e i nformat i on r e cord i ng and r e product i on 
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proc e ssing apparatus is charact e rized i n that th e r e production control process 
e x e cut i on unit is const i tut e d to. in tho cas e in which when reproduction 
synchronization management information is detected, the reproduction control 
processing execution unit is operable to periodically verify the p resence or 
absence of the reproduction synchronization management information, in th e 
case i n which when the reproduction synchronization management information 
is erased, the reproduction control processing execution unit is operable to 
execute reproduction control for data as recorded data, and _, in the case in 
whieh^when a reproduction position reaches a recording end peif^ tposition in 
the reproduction management information, the reproduction control processing 
execution unit is operable to e x e cut e control for shiftim to a reproduction 
ending processmcf. 

A third aspect of the invention is an information recording processing 
method for executing data recording processing, charact e riz e d bv the method 
includingT 

a r e production synchron i zat i on managem e nt information g e n e rat i on 

st e p of, i n th e cas e of data r e cord i ng proc e ss i ng, generating reproduction 
synchronization management information indicating that recording proc e ssing 
fef-of data is in progress; 

an — association — proc e ss i ng st e p of associating the reproduction 

synchronization management information te with the reproduction management 

information; and 

a r e production synchronization managem e nt informat i on r e cording 

st e p of e x e cut i ng process i ng for recording the reproduction synchronization 
management information in a directory that is automatically erased at th e tim e 



20 



of system startup or at th e t i m e of system shutdown . 

In one mode of the information recording processing method of the 
invention, the i nformation r e cord i ng proc e ss i ng method i s characterizod in that 
th e r e product i on synchronizat i on m a nag e m e nt i nformation recording step fs--a 
step — of — e x e cut i ng — proc e ss i ng — fofincludes storing the reproduction 
synchronization management information in a volatile memory. 

In one mode of the information recording processing method of the 
invention, the information r e cording proc e ss i ng method is charact e riz e d i n that 
th e assoc i ation proc e ssinq associatinq step is a st e p of e xecut i ng procoss i ng 
fo fincludes setting a reproduction synchronization management information 
namoi — wh i ch — \s — set in the reproduction synchronization management 
informationy as a file name that can be identified uniquely from thea 
reproduction management information name. 

In one mode of the information recording processing method of the 
invention, tho information recording procossing method is characterized i n that 
the information recording processing method further include s: a st e p of 
generating an identifier (ID) with which the reproduction management 
information can be identified uniquely and outputting the g e n e rat e d identifier to 
an upper layer p rocess execution unit; and a st e p of storing the identifier (ID) 
in a storing unit and managing the identifier in the upper layer process 
execution unit. 

A fourth aspect of the invention is an information recording processing 
method for executing data recording processing, charact e riz e d bv t he method 
includingf 

a manag e m e nt i nformat i on g e n e rat i on st e p of, in th e c a s e of data 

21 



r e cord i ng proooss i ng, generating reproduction synchronization management 
information indicating tfiat recording proc e ss i ng for of data is in progress and 
recording management information having link information effor the 
reproduction synchronization management information; 

a managem e nt i nformat i on r e cord i ng proc e ssing step of storing the 



recording management information in storing means; and 

a manag e m e nt i nformation eras i ng st e p of, at the tim e of syst e m start 

— e xecut i ng — rotriovai — processing for retrieving recording management 
information including link information , extracting and erasing reproduction 
synchronization management information on the basis of the retrieved link 
information of extract e d recording managem e nt information , and ex e cut i ng 
erasing proc e ss i ng — for t he e xtract e d — retrieved recording management 
information. 

In one mode of the information recording processing method of the 
invention, the i nformation r e cord i ng proc e ssing m e thod is charact e rized in that 

the managem e nt i nformation recording orocessing storing step 

e x e cutes includes recording of-data to be an object of reproduction process i ng 
and recording e^the reproduction synchronization management information 
and the recording management infonnation with r e sp e ct to th e stor i ng means 
constitut e d by a nonvolatile memory. 

In one mode of the information recording processing method of the 
invention, the information recording processing method is charactor i zed in that 
th e i nformation record i ng proc e ssing m e thod f urther includes : a st e p of 
generating an identifier (ID) with which the reproduction management 




reproduction synchronization management information and the 
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information can be identified uniquely and outputting the g e n e rat e d identifier to 
an upper process execution unit; and a st e p of storing the identifier (ID) in a 
storing unit and managing the identifier in the upper layer process execution 
unit. 

A fifth aspect of the invention is an information reproduction processing 
method for executing data reproduction processing, charact e riz e d bv the 
method IncludingT 

a r e product i on manag e m e nt i nformation e xtraction step of, in th e cas e 

ef — data — r e production — proc e ssing, extracting reproduction management 
information corresponding to reproduction data; 

a r e product i on synchron i zat i on manag e m e nt i nformation retri e val step 

ef — ex e cut i ng retrievating proc e ss i ng — fof — reproduction synchronization 
management information that can be identified uniquely from extracted 
reproduction management information; and 

a reproduct i on contro l st e p of executing reproduction control for data 

being recorded or reproduction control processing for data not being recorded 
on the basis of the presence or absence of the reproduction synchronization 
management information. 

In one mode of the information reproduction processing method of the 
invention, the information reproduction processing method i s charaoterizod in 
tha tincludes setting a reproduction synchronization management information 
name set in the reproduction synchronization management information isas a 
file name that can be identified uniquely from thea reproduction management 
information name, and the r e product i on — synchron i z a tion — manag e m e nt 
i nformation rotriova l retrieving step is a st e o o fi ncludes specifying athe 
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reproduction synchronization management information name on the basis of 
the reproduction management information name and e x e cuting rotr i ova l 
proc e ssing — fe fretrievinq the reproduction synchronization management 
information on the basis of the reproduction synchronization management 
information name. 

In one mode of the information reproduction processing method of the 
invention, the i nformat i on r e product i on proc e ss i ng m e thod i s charact e r i z e d i n 
that the r e product i on control st e p is a st e p of, in th e cas e in which when 
reproduction synchronization management information is present, the 
executing step includes j udging that data recording proc e ss i ng is in progress 
and executing control for reproduction processing while confirming an update 
state of a recording end 00mt position in the reproduction management 
information, and , in th e c a s e in which when a reproduction position reaches 
the recording end aetf rtposition in the reproduction management information, 
ex e cut i ng control processing for performing a^suspension processm§. 

In one mode of the information reproduction processing method of the 
invention, th e inform a t i on r e product i on proc e ss i ng m e thod is charact e r i zed i n 
th a t th e r e production contro l step is a st e p of, i n th e cas e in which w hen 
reproduction synchronization management information is not present, the 
executing step includes i udqing that data recording processing is in progress 
and executing reproduction control for data as recorded data, and , in the case 
i n wh i ch when a reproduction position reaches a recording end peifrt position in 
the reproduction management information, executing contro l for shifting to a 
reproduction ending processifig. 

In one mode of the information reproduction processing method of the 
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invention, th e i nformat i on r e production proc e ss i ng m e tliod i s oharact e r i zed i n 
that the informat i on r e product i on process i ng m e thod further includ e s: a st e p of, 
m — the — cas e — i n wh i ch w hen reproduction synchronization management 
information is present, the information reproduction processing method further 
includes periodically verifying the presence or absence of reproduction 
synchronization management information, in tho cas e in which w hen the 
reproduction synchronization management information is erased, executing 
reproduction control for data as recorded data, and , in th e cas e in which when 
a reproduction position reaches a recording end peif rtposition in the 
reproduction management information, e x e cut i ng contro l for shifting to a 
reproduction end processm§. 

In one mode of the information reproduction processing method of the 
invention, the i nformat i on r e product i on proc e ss i ng m e thod is charact e riz e d in 
that the reproduct i on manag e m e nt information extractieftng step i s a st e p 
efincludes inputting an identifier (ID), with which the reproduction management 
information can be identified uniquely, from an upper process execution unit 
and e xecuting — processing for acquiring the reproduction management 
information on the basis of the identifier (ID). 

A sixth aspect of the invention is a computer program for executing a 
data recording processm§, charact e rized b v the process including^ 

a reproduction synchron i zat i on manag e ment i nformat i on generat i on 

st e p of, in th e cas e of data recording process i ng, generating reproduction 
synchronization management information indicating that recording proc e ssing 
fef of data is in progress^ 

an assoc i at i on — process i ng st e p of associating the reproduction 
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synchronization management information tewith the reproduction management 
information; and 

a r e product i on synchronizat i on m a n a g e m e nt information r e cord i ng 

step of e x e cut i ng proc e ssing for recording the reproduction synchronization 
management information in a directory that is automatically erased at the t i m e 
of syotom startup or at tho time of syst e m shutdown . 

A seventh aspect of the invention is a computer program for executing 
a_data recording processif^, the process charact e r i z e d by including^ 

a management information g e n e ration step of, in th e cas e of data 

rocord i ng procoss i ng,_ generating reproduction synchronization management 
information indicating that recording process i ng for iof data is in progress and 
recording management information having link information offor the 
reproduction synchronization management information; 

a management i nformation rocording processing st e p of storing the 

g e nerat e d reproduction synchronization management information and 
recording management information in storing means; and 

a manag e m e nt information erasing stop of, at the t i m e of syst e m start 

up, e x e cuting retri e val proc e ss i ng for retrieving recording management 
information including link information , extracting and erasing reproduction 
synchronization management information on the basis of the retrieved link 
information of extracted r e cording management i nformat i on , and execut i ng 
erasing proc e ss i ng — fof — the extract e d retrieved recording management 
information. 

An eighth aspect of the invention is a computer program for executing 
cLdata reproduction processing, character i zed b vt he process includingf 
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a reproduction managomont informat i on extract i on st e p of, in th e cas e 

of — data — r e production — proc e ss i ng, extracting reproduction management 
information corresponding to reproduction data; 

a r e product i on synchron i zat i on manag e m e nt i nformation r e tr ie va l st e p 

of e xecuting r e tri e va l proc e ss i ng for retrieving reproduction synchronization 
management information that can be identified uniquely from extracted 
reproduction management information; and 

a r e product i on control st e p of executing reproduction control for data 

being recorded or reproduction control processing for data not being recorded. 

According to the constitution of the invention, the recording control 
process for executing contents recording proc e ssing generates reproduction 
synchronization management information having a reproduction 
synchronization management information name that is uniquely decided from a 
reproduction management information name of recording data, and the 
reproduction control process extracts reproduction synchronization 
management information on the basis of athe reproduction management 
information name and judges whether contents to be reproduced are being 
recorded to execute control of a reproduction process. Thus, even if the 
number of contents to be recorded simultaneously increases or the number of 
contents to be reproduced simultaneously increases, it is possible to cope with 
both a reproduction operation for contents being recorded and a reproduction 
operation for recorded contents simply by increasing the recording control 
process and the reproduction control process according to the increased 
number of contents, respectively. 

According to the constitution of the invention, the recording control 
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process outputs an identifier (ID), witli which reproduction management 
information can be identified, to an upper layer process. The reproduction 
control process becomes capable of acquiring reproduction management 
information on the basis of the identifier (ID), with wh i ch r e product i on 
managem e nt i nformat i on — Gafi — be — id e nt i f ie d, — and extracting reproduction 
synchronization management information on the basis of a reproduction 
management information name of the acquired reproduction management 
information, and judging whether contents to be reproduced are being 
recorded to execute control for a reproduction process. 

According to the constitution of the invention, reproduction 
synchronization management information is stored in a directory that is 
automatically erased at th e t i m e of syst e m startup or a vo l ati le m e mory that i s 
e ras e d at th e tim e of pow e r off . Thus, even in th e c a s e i n which when a 
recording control process, which has generated reproduction synchronization 
management information, stops during execution due to power supply 
interruption or the like, the reproduction synchronization management 
information is reset after restart. Therefore, since data indicating that 
contents are being recorded does not remain as in the conventional 
constitution, the reproduction control process is prevented from performing 
reproduction control misunderstanding that the contents are contents being 
simultaneously recorded. 

According to the constitution of the invention, erasing of reproduction 
synchronization management information and erasing processing — forof 
recording management information having link information effor the 
reproduction synchronization management information are executed by the 



28 



recording control process at the time of system startup. Thus, it becomes 
possible to store reproduction synchronization management information in a 
recording medium such as a hard disk without setting the reproduction 
synchronization management information to be automatically erased due to 
power supply interruption such as service interruption, and the occurrence of 
wrong control according to the reproduction control process is prevented. 

Note that the computer program of the invention is a computer 
program that can be provided to. for example, a general-purpose computer 
system capable of executing various program codes by a storage medium or a 
communication medium to be provided in a computer readable format, for 
example, a storage medium such as a CD, an FD, or an MO or a 
communication medium such as a network. By providing such programs in a 
computer readable format, processing according to the programs is realized on 
a computer system. 

Other objects, characteristics, and advantages of the invention will be 
apparent from a_more detailed explanation based upon embodiments of the 
invention to be described later and the attached drawings. Note that. In this 
specification, a system is a logical set constitution of plural apparatuses and is 
not limited to a system in which apparatuses of respective constitutions are 
provided in an id e nt i ca l a single housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram showing a structure of a hard disk recorder that 
records and reproduces an MPEG stream. 

Fig. 2 is a diagram illustrating a process configuration example 
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(example 1 ) in simultaneous recording and reproduction control processing for 
executing contents recording processing with respect to a recording medium 
and contents reproduction processing from the recording medium in parallel. 

Fig. 3 is a diagram illustrating a process configuration example 
(example 1) in simultaneous recording and reproduction control processing for 
executing contents recording processing with respect to a recording medium 
and contents reproduction processing from the recording medium in parallel. 

Fig. 4 is a diagram illustrating a process configuration example (first 
embodiment) in contents simultaneous recording and reproduction control 
processing of the invention. 

Fig. 5 is a diagram showing a hardware configuration example for 
executing the contents simultaneous recording and reproduction control 
processing of the invention. 

Fig. 6 is a flowchart explaining a processing procedure of a recording 
control process In the contents simultaneous recording and reproduction 
control processing of the invention. 

Fig. 7 is a flowchart explaining a processing procedure of a 
reproduction control process in the contents simultaneous recording and 
reproduction control processing of the invention. 

Fig. 8 is a diagram illustrating a process configuration example 
(second embodiment) in the contents simultaneous recording and reproduction 
control processing of the invention. 

Fig 9 is a flowchart explaining a processing procedure of the recording 
control process in the contents simultaneous recording and reproduction 
control processing of the invention. 
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Fig. 10 is a flowchart explaining a processing procedure at the time of 
system startup of the recording control process in the contents simultaneous 
recording and reproduction control processing of the invention. 

DETAILED DESCRIPTION BEST MODE FOR CARRY I NG OUT THE 
I NVENT I ON 

Details of an apparatus, a method, and a computer program for 
information recording and reproduction processing of the invention will be 
hereinafter explained with reference to the drawings. 
[First embodiment] 

Fig. 4 shows a process configuration in contents simultaneous 
recording and reproduction control processing in accordance with a first 
embodiment of an information recording and reproduction processing 
apparatus of the invention, and Fig. 5 shows a hardware configuration of the 
information recording and reproduction processing apparatus. 

In Fig. 4. a part above a line AA' indicates processesj which are set in 
processing according to control of software, and recording information to be 
applied in the processes, and a part below the line AA' indicates a hardware 
part configuration. A processing program according to software control in the 
upper part of Fig. 4 is stored in a memory 542 or a hard disk 523 of the 
hardware configuration shown in Fig. 5 and is read out to a CPU 530 and 
executed. 

On the software side, there is an upper layer process (application) 405 
serving as a recording and reproduction processing program that identifies a 
command and the like from a user and executes overall control of recording or 
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reproduction. In the case in wliicli simultaneous recording and reproduction 
control is executed, under management of the upper layer process (application 
program) 405, recording control processes 401, 402, .... which execute 
recording control, or reproduction control processes 403 and 404, which 
execute reproduction control, are set every time new recording processing or 
new reproduction processing occurs, for example by a unit of contents, and 
processing is controlled by the respective set processes. Note that, although 
the-two recording control process and the-two reproduction control processes 
are shown in Fig. 4, these processes increase or decrease according to an 
increase or a decrease in execution processes. 

The CPU 530 executes the respective processes shown in Fig. 4 as a 
process execution unit in terms of hardware. In other words, the respective 
process execution programs are developed in the memory 542, and the CPU 
530 executes the respective processes. Therefore, the CPU 530 functions as 
respective execution units for the upper layer process (application), the 
recording control process, and the reproduction control process shown in Fig. 
4. 

On the hardware side below AA' shown in Fig. 4, other than the CPU 
as the process execution unit, there are recording unit hardware 551 that is 
constituted by hardware or the like, which executes, for example, descramble, 
scramble, MPEG decode, encode processing, or A/D conversion, reproduction 
unit hardware 552 that executes descramble, MPEG decode processing, and 
the like, and a storage unit 430 that consists of a recording medium (hard disk) 
523 serving as a recording medium for contents and a volatile memory 542 in 
which recording data is cleared (erased) by power off. 
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Note that association of the recording unit hardware 551, the 
reproduction unit hardware 552, the recording medium (hard disk) 523, and the 
volatile memory 542 is shown in a hardware configuration diagram of Fig. 5. 

The recording unit hardware 551 includes a tuner a 501 that is a tuner 
for digital signals, a tuner b 502 that is a tuner for analog signals, an external 
input 503 to which another video apparatus or the like is connected, a 
descrambler 504 that executes descramble processing, an NTSC 
decoder/audio A/D 505 that executes decode processing for a video signal of 
the NTSC system and digital conversion processing for an audio signal, and an 
MPEG encoder 506 that executes MPEG encode processing. 

Moreover, the recording unit hardware 551 includes a demultiplexer 
(DEMUX) 510 that executes processing for separating data into video PES 
(Packetized Elementary Stream) data as desired packetized stream data, or 
ES (Elementary Stream) data as elementary stream data, which is not 
multiplexed, and similar audio PES data or ES data corresponding to voices 
(audio), as well as section data as management data including tuning 
operation and additional information data, and the like with PID (packet 
identification) serving as a packet identifier, an information detection device 
520 that executes processing for detecting reproduction procedure information 
and reproduction management information concerning video/voice data 
(contents), and a scrambler 521 that executes scramble processing with 
respect to video data or the like to be recorded in the recording medium (hard 
disk) 523. 

On the other hand, the reproduction unit hardware 552 includes a 
descrambler 522 that executes descrambling of data read out from the 
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recording medium (hard disk) 523, a video decoder 511 and an audio decoder 
512 that execute decode processing for video compression data and audio 
compression data, and a video display device 514 and a voice output device 
515 that output decoded data. Moreover, the reproduction unit hardware 552 
includes a memory 513 that stores section data including tuning operation and 
additional information data. These data are read out by the host CPU 530, 
processed by software, and used for a desired operation. 

A memory 524 is an area that is used as a temporary buffer area for 
data to be written in the recording medium (hard disk) 523 or data to be read 
from the recording medium (hard disk) 523 and is included in both the 
recording unit hardware 551 and the reproduction unit hardware 552. The 
CPU 530 serving as a process execution unit and the memory 524, which is 
used as a program storage area and a work area, are also areas included in 
both the recording unit hardware 551 and the reproduction unit hardware 552. 

Note that the hardware configuration in Fig. 5 is constituted to execute 
reading of user information (information on rights) stored in an IC card 541 
owned by a user via a card interface (l/F) 540 in order to realize a limited 
reception system that makes it possible to perform contents reproduction 
limited to a user having a right to view. Limitation on viewing contents of 
limited reception is realized by control of the host CPU 530 based upon user 
information read from the IC card 541. However, this view limiting constitution 
is not a constitution essential for the invention. 

Referring back to Fig. 4. respective pieces of information to be 
generated or used at the time of contents recording and contents reproduction 
will be explained. Reproduction management information 411, 414, and 417 
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is information that is generated at the time of contents recording and used at 
the time of contents reproduction and stores management information 
describing an order of contents to be reproduced. More specifically, the 
reproduction management information 411, 414, and 417 includes name 
(Name) indicating corresponding reproduction procedure information, and a 
start point [In] and an end point [Out] of contents as time information indicating 
start and end points of contents. 

Reproduction procedure information 412, 415, and 418 is information 
that is generated at the time of contents recording and used at the time of 
contents reproduction and stores management information for contents 
continuously recorded in one recording medium. More specifically, the 
reproduction procedure information 412, 415, and 418 includes stream 
management information consisting of a file name (stream file name), time 
information, video header information, and audio header information of video, 
audio, and section data and contents management information consisting of a 
packet ID, copy control information, and the like. 

These pieces of reproduction management information 411, 414, 417 
and reproduction procedure information 412, 415, 418 are stored and held in 
the recording medium (hard disk) 523 together with contents. 

Reproduction synchronization management information 413 and 416 is 
information indicating that contents are being recorded and is set at the start of 
recording processing by the recording control processes 401 and 402. A 
reproduction synchronization management information name (file name) to be 
set in the reproduction synchronization management information 413 and 416 
is set as a name, which is uniquely decided from a reproduction management 



35 



information name (file name) to be set in corresponding reproduction 
management information sucli that it is possible to extract reproduction 
synchronization management information from the reproduction 
synchronization management information name. 

As an association constitution of the reproduction synchronization 
management information name (file name) and the reproduction management 
information name (file name) to be set in the corresponding reproduction 
management information, for example, it is possible to set a common 
character string in a part of both the-file names or, in the case in which the 
reproduction management information name (file name) = A, set the 
reproduction synchronization management information name (file name) as 
A+a. 

Alternatively, it is also possible that link information is set in 
reproduction management information without depending upon an association 
according to a file name, and reproduction synchronization management 
information can be extracted on the basis of the link information. 

Since the reproduction synchronization management information name 
(file name) and the reproduction management information name (file name) 
are associated in this way. the reproduction control processes 403 and 404 
can extract reproduction synchronization management information on the basis 
of reproduction management information used at the time of contents 
reproduction. The reproduction control processes 403 and 404 can judge 
whether contents to be reproduced are contents being subjected to recording 
processing according to whether the reproduction synchronization 
management information 413 and 416 is present. 
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This reproduction synchronization management information 413 and 
416 is recorded in a directory that is automatically erased at the time of system 
startup or at the time of system shutdown. More specifically, for example, the 
reproduction synchronization management information 413 and 416 is not 
stored in the recording medium (hard disk) 523 but is stored in the volatile 
memory 542 (see Fig. 5). The memory 542 is a volatile memory, and stored 
data is reset (erased) simultaneously with power supply interruption. 

Simultaneous recording and reproduction processing of the first 
embodiment will be explained with reference to Fig. 4. The recording control 
processes 401 and 402 shown in Fig. 4 are set under the control of an upper 
layer process (application) every time new recording processing occurs, for 
example, by a unit of contents to be recorded. 

The recording control process 401 extracts time information, video 
management information, and audio management information from video PES 
data and audio PES data of video/voice data (contents) in the information 
detection device 520 (see Fig. 5) at the time of contents recording, records 
these pieces of information in the reproduction procedure information 412 in 
association with the contents, and performs reproduction processing of the 
reproduction procedure information 412. 

The recording control process 401 registers the reproduction 
procedure information 412 in the reproduction management information 411 
and executes association (link) processing for the reproduction procedure 
information 412 and the reproduction management information 411. As the 
start point [In] of contents of reproduction management information, 
predetermined time information is set as contents start point information in a 
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contents recording start point. Tlie end point [Out] of contents is time data 
indicating an end data position where contents have been recorded, which is 
updated as contents recording processing progresses. 

The recording control process 401 generates the reproduction 
synchronization management information 413 at the time of starting recording 
of contents. As described above, the reproduction synchronization 
management information 413 indicates that a contents recording process by 
the recording control process 401 is being executed and is erased when the 
recording process ends. In addition, since the reproduction synchronization 
management information 413 is stored in the volatile memory 542, the 
reproduction synchronization management information 413 is erased in the 
case of power off during execution of recording processing. 

A reproduction synchronization management information name (file 
name) to be set in the reproduction synchronization management information 
413 is set as a name that is uniquely decided from a reproduction 
management information name (file name) to be set in a corresponding 
reproduction management information 444411 such that reproduction 
synchronization management information can be extracted on the basis of a 
reproduction synchronization management information name to be derived 
from a reproduction management information name. 

The recording control process 401 outputs an identifier ID_A, with 
which a name (file name) of the reproduction management information 411 can 
be identified, to the upper layer process (application) 405 that does not 
execute direct control concerning recording and reproduction. The upper 
layer process (application) 405 stores the identifier ID_A, with which the 
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reproduction management information 411 can be identified, in a data storage 
area such as the hard disk 523 and manages the identifier. 

The other recording control process 402 also executes the same 
processing as that in the recording control process 401 with respect to another 
recording process. At the time of contents recording, in the information 
detection device 520 (see Fig. 5), the recording control process 402 extracts 
time information, video management information, and audio management 
information from video PES data and audio PES data of video/voice data 
(contents), records these pieces of information in the reproduction procedure 
information 415 in association with the contents, performs generation 
processing for the reproduction procedure information 415, and registers the 
reproduction procedure information 415 in the reproduction management 
information 414 to execute association (link) processing. 

The recording control process 402 generates the reproduction 
synchronization management information 416 simultaneously with start of 
recording of contents. The reproduction synchronization management 
information 416 indicates that a contents recording process by the recording 
control process 402 is being executed and is erased when the recording 
process ends. In addition, since the reproduction synchronization 
management information 416 is stored in the volatile memory 542, the 
reproduction synchronization management information 416 is also erased in 
the case of power off during execution of recording processing. 

The recording control process 402 outputs an identifier ID_B, with 
which the reproduction management information 414 name (file name) can be 
identified, to the upper layer process (application) 405 that does not execute 
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direct control concerning recording and reproduction. The upper layer 
process (application) 405 manages the identifier ID_B, with which the 
reproduction management information 414 can be identified. 

On the other hand, a reproduction control process inputs an identifier 
(ID), with which a reproduction management information name can be 
identified, from the upper layer process 405 that does not perform control 
concerning recording and reproduction, specifies reproduction management 
information corresponding to contents to be reproduced on the basis of the 
identifier (ID), and reads out reproduction procedure information of contents to 
be reproduced with reference to the specified reproduction management 
information. In addition, the reproduction control process specifies a 
reproduction synchronization management information name from the 
reproduction management information name, confirms the presence or 
absence of reproduction synchronization management information having the 
reproduction synchronization management information name, and judges 
whether the contents to be reproduced are contents being recordmged. 

In Fig. 4, the reproduction control process 403 is a process for 
executing reproduction of contents for which recording processing is being 
executed by the recording control process 401 . 

When the reproduction control process 403 acquires the identifier 
(ID_A), with which a reproduction management information name can be 
identified, from the upper layer process 405 that does not perform control 
concerning recording and reproduction, the reproduction control process 403 
specifies the reproduction management information 411 corresponding to 
contents to be reproduced on the basis of the acquired identifier (ID_A) and 
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reads out the reproduction procedure information 412 of contents to be 
reproduced with reference to this reproduction management information 411. 
In addition, the reproduction control process 403 can specify a reproduction 
synchronization management information name from the reproduction 
management information name, confirm the presence or absence of the 
reproduction synchronization management information, and judge whether the 
contents to be reproduced are contents being recorded. 

In this example, since the reproduction synchronization management 
information 413 is present, it is judged that contents to be reproduced are 
contents for which recording is in progress. 

In the case in which the reproduction synchronization management 
information 413 is present and it is judged that contents to be reproduced are 
contents being recorded in this way, in accordance with the reproduction 
management information 411 and the reproduction procedure information 412, 
the reproduction control process 403 performs reproduction control necessary 
for reproduction of contents being recorded simultaneously. For example, in 
the case in which a reproduction operation has reached a recording end point 
[OUT] in the reproduction management information 411, the reproduction 
control process 403 performs reproduction control such as executing 
processing for waiting until contents recording processing by the recording 
control process 401 proceeds and the recording end point [OUT] in the 
reproduction management information 411 is updated, that is, suspending 
(pausing) reproduction processing. 

In addition, in the case in which the p resence of the reproduction 
synchronization management information 413 corresponding to contents to be 
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reproduced is confirmed by the reproduction control process 403 in this way, 
the reproduction control process 403 confirms the presence of the 
reproduction synchronization management information 413 periodically. 
According to the completion of the recording processing of contents, in the 
case In which the reproduction synchronization management information 413 
is erased by the recording control process 401 and is not present any more, 
the reproduction control process 403 judges that the recording of contents 
being reproduced has ended and shifts to reproduction control of the contents 
as recorded contents after that. In other words, in the case in which a 
reproduction operation has reached a recording end point in the reproduction 
management information 411. the reproduction control process 403 can 
perform control of shifting to reproduction end processing. 

On the other hand, in Fig. 4, the reproduction control process 404 is a 
process for executing reproduction of contents for which recording processing 
by a recording control process is not being executed. 

The reproduction control process 404 specifies the reproduction 
management information 417 to be reproduced on the basis of an ID [ID_C], 
with which a reproduction management information name can be identified, 
passed from the upper layer process 405 that does not perform control 
concerning recording and reproduction, and reads out the reproduction 
procedure information 418 of contents to be reproduced with reference to this 
reproduction management information 417. In addition, the reproduction 
control process 404 specifies a reproduction synchronization management 
information name from the reproduction management information name and 
confirms the presence or absence of the reproduction synchronization 
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management information. 

In this example, since a reproduction synchronization management 
information corresponding to the reproduction management information 417 is 
not present, contents to be reproduced are judged as recorded contents, the 
reproduction control process 404 performs reproduction control necessary for 
reproduction of the recorded contents in accordance with the reproduction 
management information 417 and the reproduction procedure information 418, 
for example, in the case in which a reproduction operation has reached a 
recording end point in the reproduction management information 417. performs 
control of shifting the reproduction end processing. 

Next, a contents recording processing procedure and a contents 
reproduction processing procedure in this embodiment will be explained with 
reference to the f lowcharts in Figs. 6 and 7. 

First, a processing procedure of a recording control process will be 
explained with reference to Fig. 6. First, in step S101, the recording control 
process performs generation processing for reproduction procedure 
information. More specifically, in the information detection device 520 (see 
Fig. 5), the recording control process extracts time information, video 
management information, and audio management information from video PES 
data and audio PES data of video/voice data (contents) and stores these 
pieces of information in reproduction procedure information in association with 
the contents. 

Next, in step SI 02, the recording control process generates 
reproduction management information linked to the reproduction procedure 
information, more specifically, reproduction management information in which 
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a reproduction procedure information name (Name) is registered. 

Next, in step S103. the recording control process generates 
reproduction synchronization management information. The recording control 
process sets a reproduction synchronization management information name 
(file name), which is decided uniquely from a reproduction management 
information name (file name) to be set in the reproduction management 
information, in the reproduction synchronization management information. 
The recording control process records this reproduction synchronization 
management information in a directory that is automatically erased at the time 
of system startup or at the time of system shutdown. For example, the 
recording control process stores the reproduction synchronization 
management information in a volatile memory. 

In step S104, the recording control process outputs an identifier ID_A, 
with which a reproduction management information name (file name) can be 
identified, to an upper layer process (application) that does not execute direct 
control concerning recording and reproduction. 

In step SI 05, the recording control process stores contents in a 
recording medium (hard disk) while sequentially updating a contents end point 
[OUT] of the reproduction control information. When contents recording end 
is confirmed in step S106, the recording control process proceeds to step 
S107 and erases the reproduction synchronization management information 
generated in step S 103 to end the processing. 

Next, a contents reproduction processing procedure to be executed by 
the reproduction control process will be explained with reference to Fig. 7. 

In step S201, the reproduction control process acquires an identifier 
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(ID), with which a reproduction control information name can be identified, from 
an upper layer process that does not perform control concerning recording and 
reproduction. In step S202, the reproduction control process specifies 
reproduction management information corresponding to contents to be 
reproduced on the basis of the acquired identifier (ID) and acquires 
reproduction procedure information of contents to be reproduced with 
reference to this reproduction management information. 

Next, in step S203, the reproduction control process specifies a 
reproduction synchronization management information name from the 
reproduction management information name. In step S204, the reproduction 
control process confirms the presence or absence of reproduction 
synchronization management information, and if reproduction synchronization 
management information is detected, proceeds to step S205. 

In step S205, the reproduction control process judges that contents are 
being recorded and performs reproduction control necessary for reproduction 
of contents being recorded simultaneously in accordance with reproduction 
management information and reproduction procedure information, for example, 
controls reproduction processing while confirming an update state of a 
recording end point [OUT] in the reproduction management information. In 
the case in which a reproduction position has reached the recording end point 
[OUT] in the reproduction management information, the reproduction control 
process performs processing such as pause (suspension). 

On the other hand, if it is judged in step S204 that reproduction 
synchronization management information is absent, the reproduction control 
process proceeds to step S206, and judges that contents to be reproduced are 
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recorded contents and performs reproduction control necessary for 
reproduction of the recorded contents in accordance with the reproduction 
management information and reproduction procedure information. For 
example, in the case in which a reproduction operation has reached a 
recording end point in the reproduction management information, the 
reproduction control process performs control of shifting to reproduction end 
processing. 

Note that in the processing of step S205 in the case in which the 
presence of reproduction synchronization management information 
corresponding to contents to be reproduced is confirmed, the reproduction 
control process confirms the presence of reproduction synchronization 
management information periodically. In the case in which the reproduction 
control process confirms that reproduction synchronization management 
information is erased following the end of recording processing, the 
reproduction control process judges that recording of contents being 
reproduced has ended. After that, the reproduction control process shifts to 
reproduction control of contents as recorded contents. 

In this way, according to the constitution of the invention, the recording 
control process for executing content recording processing generates 
reproduction synchronization management information, which has a 
reproduction synchronization management information name that is decided 
uniquely from a reproduction management information name, on the basis of 
reproduction management information set for contents to be recorded and 
outputs an identifier (ID), with which the reproduction management information 
can be identified, to an upper layer process. The reproduction control 
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process is allowed to acquire reproduction management information on the 
basis of the identifier (ID), with which the reproduction management 
information can be identified, and to extract reproduction synchronization 
management information on the basis of the reproduction management 
information name, and judge whether contents to be reproduced is being 
recorded to execute control of a reproduction process. Thus, even if the 
number of contents to be recorded simultaneously or the number of contents to 
be reproduced simultaneously increases, it is possible to cope with both a 
reproduction operation of contents being recorded and a reproduction 
operation of recorded contents simply by increasing the recording control 
process and the reproduction control process according to the increase in the 
number of contents. 

In addition, reproduction synchronization management information is 
stored in a directory that is automatically erased at the time of system startup 
or a volatile memory that is erased at the time of power off. Thus, even in the 
case in which the recording control process, which generated reproduction 
synchronization management information, has stopped due to power supply 
interruption or the like during execution, the reproduction synchronization 
management information is reset after restart. Thus, since data indicating 
that contents is being recorded does not remain as in the conventional 
constitution, the reproduction control process is prevented from performing 
reproduction control misunderstanding that contents are contents being 
recorded simultaneously. 
[Second embodiment] 

In the first embodiment, the constitution example is explained in which 
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reproduction synchronization management information is stored in a directory 
that is automatically erased at the time of system startup or at the time of 
system shutdown, for example, a volatile memory, whereby the reproduction 
synchronization management information is prevented from remaining at the 
time of restart after power supply interruption. 

Next, as a second embodiment, an example will be explained in which 
recording management information, in which link information indicating 
reproduction synchronization management information is set, is generated, 
and compulsory erasing processing for the reproduction synchronization 
management information is executed on the basis of recording management 
information. 

Fig. 8 shows a process configuration example of the second 
embodiment. Note that Fig. 8 shows only information related to processing 
based upon a recording control process 601. In the second embodiment, in 
an actual process configuration, there is a reproduction control process as in 
the process configuration of Fig. 4, and there is an upper layer process 
(application) above the reproduction control process. Since processing for 
these processes is the same as that in the first embodiment, the processing 
will not be explained. As in the preceding embodiment, a recording control 
process and a reproduction control process are set following generation of new 
contents recording or reproduction processing and are erased following the 
end of a process. 

In this embodiment, a hardware configuration is the same as the 
configuration of Fig. 5, However, reproduction synchronization management 
information is not stored in the memory 542 but can be stored in a nonvolatile 
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memory such as the hard disk 523. In other words, a storage area for 
reproduction synchronization management information can be set as a data 
storage area other than a directory that is automatically erased at the time of 
system startup or at the time of system shutdown or a memory area that is 
erased by power off. 

Processing of the recording control process 601 will be explained. At 
the time of contents recording, in the information detection device 520 (see Fig. 
5), the recording control process 601 extracts time information, video 
management information, audio management information from video PES data 
and audio PES data of video/voice data (contents) and records these pieces of 
information in reproduction procedure information 611 in association with the 
contents to perform generation processing for the reproduction procedure 
information 611. 

The recording control process 601 registers the reproduction 
procedure information 611 in reproduction management information 610 and 
executes association (link) processing for the reproduction procedure 
information 611 and the reproduction management information 610. As a 
start point [In] of contents of reproduction management information, 
predetermined time information is set in a contents recording start point as 
contents start point information. An end point [Out] of contents is time data 
that is updated as contents recording processing progresses. 

Moreover, in the case of starting recording of contents, the recording 
control process 601 generates reproduction synchronization management 
information 612, records recording management information 613, with which 
the recording control process 601 can be identified uniquely, and registers link 
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information indicating the reproduction synchronization management 
information 612 in the recording management information 613. The recording 
control process 601 erases the reproduction synchronization management 
information 612 and the recording management information 613 at the time 
when contents recording ends. 

A reproduction synchronization management information name (file 
name) to be set in the reproduction synchronization management information 
612 is set as a name that is uniquely decided from a reproduction 
management information name (file name) to be set in the corresponding 
reproduction management information 610. Reproduction synchronization 
management information can be extracted from the reproduction 
synchronization management information name. 

As described before, the reproduction synchronization management 
information 612 indicates that a contents recording process by the recording 
control process 601 is being executed. When the recording process ends, 
both the reproduction synchronization management information 612 and the 
recording management information 613 are erased. 

The recording control process 601 outputs an identifier (ID), with which 
the reproduction management information 610 can be identified, to an upper 
layer process (application) (not shown) that does not execute direct control 
concerning recording and reproduction. The upper layer process (application) 
manages an identifier (ID) with which reproduction management information 
can be identified. 

Reproduction processing by a reproduction control process is the 
same as that in the first embodiment explained before. The reproduction 
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control process acquires the identifier (ID), with which reproduction 
management information can be identified, from the upper layer process 
(application) and executes reproduction processing based upon reproduction 
management information and reproduction procedure information. In addition, 
the reproduction control process judges whether recording processing for 
contents is being executed on the basis of the p resence or absence of 
reproduction synchronization management information and performs 
reproduction control according to the judgment. 

In this embodiment, at the time of system startup, the recording control 
process 601 executes a search for finding whether recording management 
information is present. In the case in which the recording management 
information 613 is present, regarding that power supply interruption such as 
service interruption has occurred during a recording operation, the recording 
control process 601 refers to link information in the detected recording 
management information 613, and specifies the reproduction synchronization 
management information 612 on the basis of the link information. In the case 
in which the reproduction synchronization management information 612 is 
present, the recording control process 601 erases the reproduction 
synchronization management information 612. Next, the recording control 
process 601 executes erasing of the recording management information 613 
having link information of reproduction synchronization management 
information. 

In this way, according to the constitution of this embodiment, the 
recording control process, which executes contents recording processing, 
generates reproduction synchronization management information having a 
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reproduction synchronization management information name, which is decided 
uniquely from a reproduction management information name, and recording 
management information having link information to the reproduction 
synchronization management information on the basis of reproduction 
management information to be set for contents to be recorded, detects the 
presence or absence of recording management information at the time of 
system startup, and in the case in which recording management information is 
detected, detects reproduction synchronization management information on 
the basis of link information in the detected recording management information, 
erases the detected reproduction synchronization management information, 
and performs erasing of the detected recording management information. 
Thus, it is unnecessary to store reproduction synchronization management 
information in a directory, which is automatically erased at the time of system 
startup, or a volatile memory as in the first embodiment. For example, even if 
reproduction synchronization management information is stored In a hard disk 
storing contents, erasing processing by the recording control process is 
executed at the time of system startup. Therefore, the reproduction control 
processing is prevented from executing wrong control on the basis of 
remaining data indicating that contents are being recorded. 

Next, a procedure for contents recording processing and a processing 
procedure of a recording control process at the time of system startup in this 
embodiment will be explained with reference to the flowcharts in Figs. 9 and 
10. 

First, the processing procedure of a recording control process will be 
explained with reference to Fig. 9. First, in step S301 , the recording control 
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process performs generation processing for reproduction procedure 
information. More specifically, in the information detection device 520 (see 
Fig. 5), the recording control process extracts time information, video 
management information, and audio management information from video PES 
data and audio PES data of video/voice data (contents) and stores these 
pieces of information in reproduction procedure information in association with 
the contents. 

Next, in step S302, the recording control process generates 
reproduction management information linked to the reproduction procedure 
information, more specifically, reproduction management information in which 
a reproduction procedure information name (Name) is registered. 

Next, in step S303, the recording control process generates 
reproduction synchronization management information and recording 
management information having link information of the reproduction 
synchronization management information. A reproduction synchronization 
management information name (file name), which is uniquely decided from a 
reproduction management information name (file name) set in the reproduction 
management information, is set in the reproduction synchronization 
management information. This reproduction synchronization management 
information is stored in, for example, a hard disk in which contents are 
recorded. 

In step S304, the recording control process outputs an identifier ID_A, 
with which the reproduction management information name (file name) can be 
identified, to an upper layer process (application) that does not execute direct 
control concerning recording and reproduction. 
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In step S305, the recording control process stores contents in a 
recording medium (hard disk) while sequentially updating a contents end point 
[OUT] of the reproduction management information. When contents 
recording end is confirmed in step S306, the recording control process 
proceeds to step S307 and erases the reproduction synchronization 
management information generated in step S303 and the recording 
management information having link information of the reproduction 
synchronization management information to end the processing. 

Next, a processing procedure of the recording control process at the 
time of system startup will be explained with reference to athe flowchart of Fig. 
10. 

In step S401, the recording control process executes searching 
processing for finding whether recording management information is present. 
If recording management information is not present (No in step S402), the 
processing ends. 

If recording management information is present (Yes in step S402), in 
step S403, the recording control process refers to link information in the 
detected recording management information and extracts reproduction 
synchronization management information on the basis of the link information. 

Next, in step S404, the recording control process erases the extracted 
reproduction synchronization management information. In step S405, the 
recording control process executes erasing processing for recording 
management information having link information of the reproduction 
synchronization management information. 

According to the constitution of this embodiment, at the time of system 
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startup, erasing of reproduction synchronization management information and 
erasing processing for recording management information having linl^ 
information of the reproduction synchronization management information are 
executed by the recording control process. Thus, it becomes possible to 
store the reproduction synchronization management information in a recording 
medium such as a hard disk without setting the reproduction synchronization 
management information to be automatically erased due to power supply 
interruption such as service interruption as in the first embodiment, and the 
occurrence of wrong control by the reproduction control process is prevented. 

Note that, the above-mentioned embodiments are explained assuming 
that a contents storage medium is mainly a hard disk. However, the invention 
is also applicable in a constitution in which contents are recorded in other 
storage media, for example, various storage media such as a DVD, an optical 
disk, and a flash memory. 

The present invention has been explained in detail with reference to 
the specific embodiments. However, it is obvious that those skilled in the art 
can perform modification and substitution of the embodiments within a range 
not departing from the spirit of the invention. In other words, the invention 
has been disclosed in a form of illustration and should not be interpreted 
limitedly. In order to judge the spirit of the invention, the column of patent 
claims described in the beginning should be taken into consideration. 

Note that it is possible to execute the series of processing explained in 
the specification with hardware or software or a composite constitution of the 
hardware and the software. In the case in which processing by software is 
executed, it is possible to install a program recording a processing sequence in 
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a memory in a computer incorporated in dedicated hardware to cause the 
computer to execute the program or install a program in a general-purpose 
computer capable of executing various kinds of processing to cause the 
computer to execute the program. 

For example, a program can be recorded in a hard disk or a ROM 
(Read Only Memory) serving as a recording medium in advance. 
Alternatively, a program can be temporarily or penmanently stored (recorded) in 
a removable recording medium such as a flexible disk, a CD-ROM (Compact 
Disc Read Only Memory), an MO (Magneto optical) disk, a DVD (Digital 
Versatile Disc), a magnetic disk, or a semiconductor memory. Such a 
removable recording medium can be provided as so-called package software. 

Note that, other than being installed in a computer from the removable 
recording medium described above, a program can be transferred to a 
computer by radio or transferred to a computer by wire via a LAN (Local Area 
Network) or a network such as the Internet from a download site. The 
computer can receive the program transferred in that way and install the 
program in a recording medium such as a hard disk incorporated therein. 

Note that, other than being executed in time series in accordance with 
the description, the various kinds of processing described in the specification 
may be executed in parallel or individually according to the processing 
capability of an apparatus executing the processing or as required. In 
addition, in this specification, a system is a logical set constitution of plural 
apparatuses and is not limited to a system in which apparatuses of respective 
constitutions are provided in an identical housing. 
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INDUSTRIAL APPLICABILITY 
As explained above, according to the constitution of the invention, the 
recording control process for executing contents recording processing 
becomes capable of generating reproduction synchronization management 
information having a reproduction synchronization management information 
name, which is uniquely decided from a reproduction management information 
name, on the basis of reproduction management information to be set for 
contents to be recorded, and the reproduction control process becomes 
capable of extracting reproduction synchronization management information 
on the basis of a reproduction management information name and judging 
whether contents to be reproduced are being recorded to execute control of a 
reproduction process. Even if the number of contents to be recorded 
simultaneously increases or the number of contents to be reproduced 
simultaneously increases, it is possible to cope with both a reproduction 
operation for contents being recorded and a reproduction operation for 
recorded contents simply by increasing the recording control process and the 
reproduction control process according to the increased number of contents, 
respectively. 

According to the constitution of the invention, the recording control 
process outputs an identifier (ID), with which reproduction management 
information can be identified, to an upper layer process. The reproduction 
control process becomes capable of acquiring reproduction management 
information on the basis of the identifier (ID), with which reproduction 
management information can be identified, and extracting reproduction 
synchronization management information on the basis of a reproduction 
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management information name of the acquired reproduction management 
information, and judging whether contents to be reproduced are being 
recorded to execute control for a reproduction process. 

According to the constitution of the invention, reproduction 
synchronization management information is stored in a directory that is 
automatically erased at the time of system startup or a nonvolatile memory that 
is erased at the time of power off. Thus, even in the case in which a 
recording control process, which has generated reproduction synchronization 
management information, stops during execution due to power supply 
interruption or the like, the reproduction synchronization management 
information is reset after restart. Therefore, since data indicating that 
contents are being recorded does not remain as in the conventional 
constitution, the reproduction control process is prevented from performing 
reproduction control misunderstanding that the contents are contents being 
simultaneously recorded. 

According to the constitution of the second embodiment of the 
invention, erasing of reproduction synchronization management information 
and erasing processing for recording management information having link 
information of the reproduction synchronization management information are 
executed by the recording control process at the time of system startup. Thus, 
it becomes possible to store reproduction synchronization management 
information in a recording medium such as a hard disk without setting the 
reproduction synchronization management information to be automatically 
erased due to power supply interruption such as service interruption, and the 
occurrence of wrong control according to the reproduction control process is 



58 



0 



prevented. 



59 



